At the stages of flower bud differentiation and ripening, soybean plants grown in pots were treated with two levels of excess moisture in the soil; waterlogging (water table of 5 to 7 em below tile soit surface). and flooding (water table of 2 to 3 em above the soil surface) for various days. Growth, seed yield, and yield components were investigated. At the flower bud differentiation stage, seed yield and vegetative growth were markedly depressed by both waterlogging and flooding treatments. The longer the duration of the treatment, the severer the effects on seed yield. In this case, the numbers of branches and nodes per plant were decreased, whilst the shedding of budS, flowers and pods were increased. The resultant decrease in the number of pods per plant was the major reason for the decrease in seed yield.
Introduction
Too little or too rnuch water in soil is an acute agricultural problem, because each of these factors is somewhat difficult and often Impossible to regulate. Although the effects of water stress on crops have been widely reported, the plant's responses to excess moisture in the soil have received relatively little attention. Excess rainfall (Fisher, 1924; Van der Paauw, 1962 , 1972 and poor drainage (Barker, 1963) Ilave long been associated with lighter crop yields. Soybean is an important summer upland crop. Recently in Japan. soybean has been cultivated also in drained paddy fields. Soybean yield in a drained paddy field is higher than in an upland field because of the available water and mineral supplies. However, soybean is apt to be injured by excessive soil moisture in a drained paddy field. The earlier the growing period was, the greater were the effects of excessive soil moisture on dry matter production and seed yield (Sugimoto ot al., 1988a) . During the flower bud differentiation and the flowering stage, vegetat'lve growth was markedly depressed and seed yield was decreased due to the decrease in the number of pods per plant. At the ripening stage, vegetative growth was not affected by excess moisture in the soif (Fukui, 1965) however, a decrease in 100 seed weight brought about a decrease in seed yield (Fukui, 1965 
Little is known about seed yield of various duration of excess moisture in the soil at different developmental stages. In this study, the effects of the duration of excessive soil moisture treatments at different developmental stages on the growth, seed yield, and yield components of soybean were examined.
Materials and Methods
Soybean plants I Glycine max (L.l Merr. cv. Tamahomare) were grown in pots (20 cm in diameter and 20 cm deep) containing clay loam soil. Fertilizer was applied at the rate of 0.3, 1.0, and 1.0 9 per pot of N, P Z 0 5 , and K 2 0, respectively. Five seeds per pot were sown on 28 June 1989. Following emergence, plants were thinned to one plant per pot. The plants were periodically sprayed with insecticide.
At the stages of flower bud differentiation and ripening, soybean plants were treated with two levels of soil moisture condition, waterlogging (water table of 5 to 7 cm below the soil surface) for 3, 6, 10, 20, 30 days and until maturity and flooding (water table of 2 to 3 cm above the soil surface) for 2, 4, 6, 8, 10, and 15 days. Control plants were watered to field capacity. assuring minimal water stress. Six pots were used for each treatment. At the maturation stage seed yield, yield components, and some characters of the stem were investigated.
Results
Effects of waterlogging: Seed yield of the waterlogged plants at the flower bud differentiation stage was not decreased significantly by 3 days' treatment. However it was decreased by 13, 15, 33, 44 and 53% due to the treatments for 6, 10, 20, 30 days and until maturity, respectively (Fig. 1) . A decrease in seed yield was brought about by a decrease in the number of pods per plant. At the ripening stage, seed yield was not significantly decreased by 20 days' treatment however, it was decreased by 19 and 27% when plants were treated for 30 days and until maturity, respectively. At this stage, a decrease in 100 seed weight resulted in a decreas.e in seed yield. The number of seeds per pod in waterlogged plants ranged from 1.68 to 1.73, and there was no significant difference from the control plants. Stem characteristics in the waterlogged plants are shown in Table 1 . At the flower bud differentiation stage, vegetative growth was inhibited, having shorter and lighter stellls, as well as fewer branches and nodes when the duration of the treatment was prolonged. The number of pods per node was reduced significantly when plants were treated for more than 30 days. At the ripening period, these factors were not affected by the waterlogging treatments.
Effects of flooding: At the flower bud differentiation stage, 2, 4, 6, 8 and 10 days of flooding decreased seed yield by 11, 37,35,47. and 75%, respectively, and more than 15 days of
